Abstract.-In the framework of a central and anqular force constants aode1,we have evaluated the phonon spectrum and the loss function of the Ni(lll) surface covered with Oxigen. We explain quantitatively the main features of the observed electron enerqy loss spectra.
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Abstract.-In the framework of a central and anqular force constants aode1,we have evaluated the phonon spectrum and the loss function of the Ni(lll) surface covered with Oxigen. We explain quantitatively the main features of the observed electron enerqy loss spectra.
1. Introduction.-In this work we are interested in the surface optical phonons of the Ni(lll) surface for which very accurate high resolution electron energy loss (EE LS) experiments are available''). The detection of these surface vibrations wrth EELS occurs through the dipole coupling. The dipole is provided by fraction of monolayers of Oxiqen adsorbed on the metallic surface. As a consequence there are problems of interpretation of the experimental spectra because one has to discrimrnate between the modes of the substrate and the modes ~nduced by the adsorbate. In order to solve this problem we show here that a realistic surface phonon calculation is needed. Our results indlcate that the observed peaks relate to the phonons of the substrate for the Rayleiqh wave, but otherwise are due to rhe adsorbed layer. 0xigen atoms, @ , @ , @ N i atoms i n t h e f i r s t t h r e e l a y e r s . b ) t h e same f o r thy (J3xJ3) ~3 0 ' geometry.
p r e s e n t . The one a t 72 meV, which i s f a r o u t s i d e t h e phonon spectrum o f N i , i s c l e a r -
l y due t o t h e motion o f t h e Oxigen r e l a t i v e t o t h e t h r e e coordinate N i atoms. I t c o rresponds t o t h e
Al normal mode of a pyramidal x y m o l e c u l e ( 3 ) . A s i t can be seen from 3 Fig.3, t h i s mode g i v e s a d i p o l e moment along t h e C3v a x i s , i . e . t h e s u r f a c e normal. The lowest peak can be i n t e r p r e t e d i n terms of t h e s u r f a c e phonons of t h e c l e a n N i (11 1) s u r f a c e
( 2 ) . I n f a c t , near t h i s frequency t h e r e i s t h e Rayleigh wave of t h e M p o i n t which i s mainly p o l a r i z e d normal t o t h e s u r f a c e . The o t h e r peak a t 32.8 meV, i n s i d e t h e phonon spectrum o f N i , cannot be explained i n terms of t h e phonons of t h e c l e a n s u r f a c e . The modes of t h e M p o i n t around t h i s frequency a r e l o n g i t u d i n a l and dc not couple with t h e impinging e l e c t r o n s . To c l a r i f y t h e n a t u r e o f t h i s peak we have performed a f u l l c a l c u l a t i o n of t h e phonons of t h e covered s u r f a c e . W e have consider e d t h e i n t e r a c t i o n of Oxigen with t h e t h r e e n e a r e s t neighbouring N i atoms by i n t r o -
ducing one c e n t r a l and one a n g u l a r f o r c e c o n s t a n t . By 
any a r b i t r a r y choice of t h e s e f o r c e c o n s t a n t s t h e c a l c u l a t e d EELS c r o s s s e c t i o n shows t h r e e s t r u c t u r e s . The one a t lowest frequency remains r e l a t e d t o t h e Rayleigh mode of t h e s u b s t r a t e . The o t h e r two
peaks a r e connected with t h e A1 (higher frequency peak) and A2 ( c e n t r a l peak) modes of t h e x y molecule. For t h i s molecule, t h e frequency of t h e A1 mode i s mainly d u e t o 3 t h e v a l u e of t h e Ni-0 c e n t r a l f o r c e c o n s t a n t , while t h e frequency of A2 depends on t h e Ni-0-Ni angular f o r c e c o n s t a n t . To determine t h e f o r c e c o n s t a n t s o f t h e x y mole-3 c u l e we n o t e t h a t , even i f t h e f r e e N i 0 molecule does not e x i s t , t h e s u r f a c e poten-3 t i a l i s a b l e t o s t a b i l i z e such a molecule. By using t h e EELS d a t a r e l a t i v e t o a very low disordered coverage of Oxigen we f i t t h e peak a t 72 meV with t h e c e n t r a l f o r c e c o n s t a n t and t h e peak a t 30 meV with t h e angular f o r c e constant. The r e s u l t s obtainec with t h e s e parameters a r e r e p o r t e d i n Fig.2b . The lowest peak i s s t i l l r e l a t e d t o thc Rayleigh wave of t h e c l e a n s u r f a c e . The presence of t h e Oxigen atom does not modify t h e frequency and p o l a r i z a t i o n of t h i s mode. The h i g h e s t peak remains a t t h e energy p o s i t i o n of t h e A1 mode of t h e molecule. The o t h e r peak a t 32.8 meV, i n p e r f e c t agreement with t h e experiment, r e s u l t s s l i g h t l y s h i f t e d with r e s p e c t t o t h e energy of thc A mode of t h e f r e e molecule, whiie t h e p o l a r i z a t i o n remains t h e same. The frequency 2 s h i f t can be understood i n terms of t h e i n d i r e c t 0-0 i n t e r a c t i o n caused by t h e subFiq. 2 : a) and b) experimental and calculated EELS intensities for the ~( 2 x 2 ) geometry. c) and d) the same for the (r'3xJ3)~30~ geometry. 
